The idea of developing sustainable transport in Europe promotes ecological forms of transport. One of such solutions is the transport of trailers and trucks in rail traffic. The development of this form of intermodal transport encounters many barriers of legal and organizational nature, cost and resulting from time of service provision. Increasing the competitiveness of intermodal transport, in particular the transport of trailers and trucks in Poland, may take place through a series of activities of an investment and administrative nature by the infrastructure manager of PKP PLK S.A. and of a legal nature by the authorities of the country.
Introduction
The development of transport and the intensification of transport processes, in particular road transport, lead to negative extern effects in the form of degradation of the natural environment, noise, air pollution and congestion. In the transport and economic policies of developed countries as well as integration groups, the idea of sustainable development of transport gains in importance. The idea of sustainable transport assumes such a development of transport that will satisfy the current transport needs and mobility without compromising the ability of future generations to meet these needs 1 . The OECD 2 has adopted the definition of a sustainable transport system as such that does not threaten public health and the ecosystem Transport, OECD, Paris 2002, p. 16. and meets the need for access to transport, compatible with the use of renewable energy below the regeneration threshold, and the use of non-renewable energy resources below the development threshold of renewable substitutes. One of the objectives of the European Commission is to reduce the negative effects associated with mobility. This means, above all, promoting co-modality, i.e. the optimal combination of different modes of transport within the same transport chain. Much more technical innovation and the shift to the least polluting and most energy-efficient means of transport will contribute to more sustainable mobility 3 . One of the transport modes promoting co-modality and limiting the external costs of transport is the transport of trailers and trucks by rail.
OECD Guidelines towards Environmentally Sustainable
The purpose of this article is to identify barriers to the development of transport of trailers and trucks by rail and to propose recommendations reducing restrictions and allowing to strengthen the competitiveness of intermodal transport in Poland.
Sustainable transport in selected EU documents
Intermodal transport is understood as the carriage of freight in one and the same vehicle or cargo unit (without transshipment) using various modes of transport 4 . Due to the type of cargo units used, it can be divided into the transport of containers, trailers, swap bodies, trucks and special containers 5 . The subject of interest in this study is the transport of trailers and trucks by rail.
Intermodal transport is one of the most important elements of the construction of a sustainable transport system and is an ecological alternative for the majority of road transport of freight. The role of intermodal/rail transport has been emphasized in the latest EU 2020 strategy of 2010 6 and in the most recent transport document, i.e. the White Paper of Transport from 2011 7 . One of the initiatives enshrined in the White Paper on road transport is the alignment of legislation (guaranteeing) that it facilitates the use of intermodal transport and the reduction of total energy consumption and emissions. Among the ten objectives to create a competitive and resource efficient transport system, the following was written: "By 2030, 30% of road freight over distances greater than 300 km should be transferred to other modes of transport, such as rail or water transport, and by 2050 this should more than 50% of this type of transport 'and' completing the fast European rail network by 2050. Three times increasing the existing high-speed rail network by 2030 and maintaining a dense railway network in all member countries" 8 . The political objective of the undertaken and declared actions is to transform the EU transport system until 2050 in effective, consistent and functioning in accordance with the principles of sustainable development.
According to the European Union 2020 Strategy: A strategy for smart, sustainable and inclusive development, the focus on sustainable development undertaken by the entire group and individual countries belonging to it should be to support a more resource-efficient, more environmentally friendly and more competitive economy. At the EU level, the European Commission declared accelerating the implementation of strategic projects with high added value from Europe, aimed at unloading the largest overloads, above all on cross-border sections and intermodal nodes, and presenting legislative proposals on modernizing the transport sector and reducing its share in carbon emissions, which will contribute to increasing competitiveness.
Characteristics of road and rail transport in Poland
According to the Central Statistical Office (Poland) data for 2016, 1836.7 million tons of freight were transported by all modes of transport, and transport work in the amount of 385.7 billion ton-kilometers. Rail transport (excluding maneuvering work) accounted for 12.1% of the total transported mass of goods, with respectively 84.2% for road transport 9 . Table 1 presents the change of the structure of freight transport by rail and roads between 2004 and 2016. It is possible to observe a systematic decrease in the share of rail transport in the total weight of transported goods, with the simultaneous increase in the share of mass transported by road. At least several reasons can be found for increasing the attractiveness of road transport at the expense of rail transport. Firstly, the development of the road network in Poland, especially the highways belonging to the European corridors. In the case of investments in railway infrastructure, works relate primarily to investments in the already existing railway network, which temporarily limits its capacity. This leads to a reduction in commercial speed and higher transport costs. Secondly, the road network is much better developed and has more transport accessibility. Road transport is less demanding in terms of specialized infrastructure (sidings, terminals, devices for unloading railway wagons) and access to it (railway network capacity, track 8 Ibidem, p. 9. Transport. Wyniki działalności w 2016 roku, Central Statistical Office, Warsaw 2017 closures, lack of electrification of part of the railway network). Thirdly, the departure from the energy policy, which was primarily transported by rail. While still in 2004, 152 000 tons of coal and briquettes were transported by rail and in 2016, respectively, 89 600 tones. The share of coal in the total weight of goods transported by rail decreased from 50.7% in 2004 to below 42% from 2009 10 . In 2004, 282.9 million tons were transported by train, in 2016 222.5 million tons, which was a decrease of 21.3%. In the case of road transport, in the same period, the transported weight increased by 61.6% from 956.9 million tons to 1546.6 million tons. The volume expressed in ton-kilometers in 2016 constituted 14.7% of the total transported weight in the transport of the European Union (EU 28), which placed Poland in the second position (behind Germany). Poland in international transport, with a share of over 25%, was the European leader ahead of Spain and Germany
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. After 2004, investments in the area of transport infrastructure supported by European funds focused to the greatest extent on road infrastructure. Entry into the Schengen area and the systematically improving condition of road infrastructure and relatively low labor costs have become an opportunity for Polish entrepreneurs. Since the beginning of the 21 st century, except for 2009, the value of foreign trade has been growing in Poland, which has its impact on the demand for transport work. In addition to the increasing road transport work, the number of registered lorries also systematically increased, as shown in Table 2 .
During the 12 years between 2004 and 2016 almost 1 million trucks arrived in Poland. Calculated per 1000 inhabitants, the ratio increased year-on-year reaching the value from 59 in 2004 to 83 in 2016. The number of vehicles with a load capacity of over 1.5 tons was also systematically growing, with the percentage of this type of vehicles in relation to all registered lorries after 2008 the year was shrinking. A decrease in the percentage of vehicles up to 5 years old can also be observed. Increasing the number of trucks on Polish roads went unevenly along with the growth of public roads. The number of kilometers of public roads between 2004 and 2016 increased by 10.8%. The ratio reflecting the number of trucks per 1 kilometer of public roads increased significantly, which in the corresponding period increased by 26.8%. This demonstrates the increasing burden of the transport network in Poland by trucks and thus with an increasing burden on the natural environment and inhabitants of Poland.
Transport of trailers and trucks by rail in Europe
In both Poland and throughout Europe, the most popular form of intermodal transport due to the transport unit is container transport. In Eurostat statistics, unlike the Office of Rail Transport statistics, container transport is included with the transport of interchangeable undercarriages. In this category in 2004 over 154 000 tons of goods were transported, while in 2016 over 234 500 tons of goods, which was an increase of 52% 12 .
Much less popular forms of intermodal transport are transports of trailers and trucks. In the case of transport of trucks (with driver) by rail in 10 out of 28 examined EU countries either this form of intermodal transport did not occur at all, or values in some years were below 1000 tons, so they were not recorded in Eurostat. Transportation of trucks by rail is a relatively popular form of transport only in 5 European countries (Austria, Germany, Slovenia, Switzerland and Italy), mainly due to the terrain. Especially traveling by rail through tunnels in the Alps is saving time for car carriers. The declining popularity of truck transport by rail is systematically reduced by the amount of transported tons. While in 2010, a total of 26 105 thousand people were transported in 8 European countries. tons, in 2016 already with the participation of only 5 European countries transported tonnage fell to 18 047 thousand. tone. In the case of transport of trailers without a driver (Table 3) 
Barriers and recommendations
The increasing tonnage transported in Poland by intermodal transport with the use of trailers results mainly from the implementation of international projects. The rail market in Poland is the second largest after the German market. In 2015 in Poland, 50.6 trillion ton-kilometers (tkm) were transported by rail, with 116.6 tkm in Germany and 34.3 tkm in France 16 . The size of the Polish railway market, the increasing number of trucks with limited transport infrastructure capacity, growing Polish trade and the geographical location of the country should constitute pressure and prerequisites for the development of intermodal transport, in particular the transport of trailers. The greater use of rail transport in Poland is connected with many barriers hampering the development potential of this type of transport. The most important barriers are presented in Table 4 . Barriers have been divided into three groups, with cost barriers being the most important group. Legal and organizational limitations and resulting from the punctuality of deliveries ultimately come down to higher transport costs and lower attractiveness to road transport.
The legal and organizational limitations in the development of transport of trailers and lorries by rail include insufficient legal solutions that would induce or encourage entrepreneurs to redirect part of the car transport to rail. While in some EU countries on weekends there is limited traffic in road transport, in Poland such rules apply only to selected days. However, the advantage of rail transport is the relatively lower demand for work than in road traffic, the regulations limit access to the train driver's objections. Both the costs of obtaining the right to drive a traction vehicle and the time of eligibility (about 2 years) constitute a barrier to access to this profession. Another barrier of a legal nature is the inclusion of intermodal transport for freight transport, which is associated with their lower priority when awarding the route. This is reflected in unfavorable scheduled driving times and stops on the trail. The insufficiently developed point infrastructure is an obstacle to the smooth performance of railway transport. Investments in the reconstruction of the railway network have meant that a large part of the so-called passing and parking tracks, which limits parking spaces on the route, among others in anticipation of a free slot in the terminal. Also, the structure of enterprises in road transport has an impact on the interest in moving some of the transports to rail. In the economic interest of small and medium-sized enterprises, it is not the resignation from own transport for rail transport.
The advantage of road transport is the provision of a service from the loading point to the unloading point. In the case of railways, there is still time necessary to perform railway maneuvers, reloading and other terminal services. Probably the most important limitation for the development of intermodal transport in Poland is low commercial speed. In 2014, the average speed for intermodal transport in international transport was at the level of 35 km/h 19 , for national transport it was 28 km/h and for all freight transport it was 23 km/h 20 . Difficulties are numerous track closures resulting mainly from the modernization of transport infrastructure, which increase the cost of the service performed due to the extended driving time or the need to travel a particular part of the network.
The cost barrier in the development of intermodal transport is the relatively high cost of access to infrastructure compared to other EU countries. The same intermodal discount of 25% of the route costs is not enough to increase the attractiveness of intermodal transport in Poland. The Office of Rail Transport conducted a simulation in 2016, which shows that the railway can be more competitive only in cases where the majority of road transport is performed on paid sections. On routes where there is no toll system, the railway cannot compete with road transport when it comes to costs.
The recommendations refer to the infrastructure manager of PKP PLK S.A. and legislative power. In the case of the first addressee, intermodal transport should be treated equally with passenger transport in terms of access to routes and their development. When making investments, the infrastructure manager should pay more attention to stabling tracks and other point infrastructure. The costs of access to road and rail infrastructure should equalize the chances of both modes of transport. In addition, due to the limited capacity on the main trade routes (e.g. east-west axis) or between the largest centers, it would be advisable to build new railway lines running as parallel as possible to the present, divided into a freight and passenger route. The authorities of the country can point to the need to adjust the law to EU standards in the field of air quality. One of the possible ways is limiting access of trucks to cities and promoting the transport of road transport over a distance of more than 300 km per railways. Another solution would be to cover all public roads with a viaToll electronic payment or another form of leveling the chances of rail and road transport.
Conclusions
The European Union policy promotes sustainable transport, of which railway transport is an important part. After 2004, a constantly increasing number of trucks can be observed in Poland, which are increasingly burdened with road infrastructure and contribute to external costs incurred by the state budget. An alternative 19 The transport of semi-trailers and lorries in Poland took place exclusively in international traffic. 20 Analysis of railway intermodal transport…, p. 12.
to road transport is the transport of trailers and trucks by rail. Transport of trucks by rail in Europe is popular only in mountainous areas and its share in intermodal transport is declining. However, the transport of trailers is becoming more and more popular. Poland, due to its geographical location, relatively high demand for transport services and the railway network as well as the second largest railway market in Europe, has the potential to increase the share of transport of trailers in all rail transports. An obstacle in the development of this type of intermodal transport is primarily cost barriers, but also due to insufficient incentives and legal solutions that would promote rail transport. The low commercial speed in rail transport and the ongoing modernization of rail networks on a large scale limit the competitiveness of rail transport. In order to increase the role of intermodal transport in freight transport, legal changes would be recommended to level the chances of road and rail transport, especially in the area of fees for access to infrastructure. On the side of the rail infrastructure manager PKP PLK S.A. it would be recommended to include intermodal transport in the category of passenger transport and appropriate investments in point infrastructure to increase commercial speed and access to intermodal terminals.
